OBJECTIVE. Our goal was to assess the impact of "Baby-Friendly" hospital practices and other maternity-care practices experienced by mothers on breastfeeding duration.
B
REASTFEEDING PROVIDES MANY benefits to both infants and mothers, including optimal nutrients for infant growth and development, enhancing infants' immunologic defenses, and facilitating mother-infant attachment and mothers' recovery from childbirth. 1, 2 However, despite the known benefits of breastfeeding, a substantial proportion of mothers do not breastfeed their infants or breastfeed for Ͻ6 months postpartum. In 2004, 73.8% of US mothers breastfed during the early postpartum period, and 41.5% continued to breastfeed at 6 months postpartum. 3 Although these findings represent a steady increase over the years in the percentage of women breastfeeding, the data still fall short of the national Healthy People 2010 goals of 75% women breastfeeding during the early postpartum period and 50% breastfeeding 6 months postpartum. 4 Certain maternity-care practices in hospital settings have been shown to promote breastfeeding. In particular, the Baby-Friendly Hospital Initiative, a global movement launched in 1991 by the World Health Organization and the United Nations Children's Fund (UNICEF), has been associated with positive breastfeeding outcomes both nationally and internationally. [5] [6] [7] [8] [9] This initiative includes 10 steps to successful breastfeeding, including specific recommendations for maternity-care practices (Table 1) . A 2001 national study that used data from the original Infant Feeding Practices Study (IFPS I) evaluated the influence of 5 of the 10 "Baby-Friendly" practices on breastfeeding. The study demonstrated significant associations between 2 of the 5 practices measured (initiating breastfeeding within 1 hour of birth and giving no food or drink other than breast milk) and breastfeeding and illustrated the cumulative effects of these 5 steps on positive breastfeeding outcomes. 10 The study also revealed that only a small percentage (7%) of women reported experiencing all 5 of the "Baby-Friendly" practices measured.
The purpose of the current study is to examine the current prevalence and the individual and cumulative influences of a greater number of "Baby-Friendly" hospital practices on breastfeeding duration among mothers who intended to breastfeed for at least 2 months postpartum. Specifically, using data from the IFPS II, the study provides an opportunity to assess changes in the prevalence of reported "Baby-Friendly" hospital practices since the admin-istration of the original IFPS 11 years ago and to confirm the cumulative effects of a more complete measurement of these practices on breastfeeding. In addition, the new survey allowed us to assess the impact of additional maternity-care practices not currently designated as being "Baby-Friendly" on breastfeeding duration.
METHODS

Study Population
The IFPS II is a longitudinal survey of pregnant women and new mothers conducted by the US Food and Drug Administration. The sample is from a nationally distributed consumer opinion panel of 500 000 households. All questionnaires were administered by mail except a short birth screener telephone interview. Questionnaires were sent prenatally and 10 times postnatally. Qualifying criteria were used to achieve the sample goals of healthy term or near-term singleton infants (see ref 11 for additional study details). The current study focused on mothers from the IFPS II who initiated breastfeeding and intended prenatally to breastfeed for Ͼ2 months. Analyses were performed on data from the prenatal and 1-month postnatal questionnaires, along with the data on actual breastfeeding duration, and were limited to the sample of women with complete data on all variables (n ϭ 1907).
Definition of Variables
The outcome variable was breastfeeding for Ͻ6 weeks postpartum. Breastfeeding duration was defined as the total length of time in weeks that infants were fed breast milk. This variable was based on age of the infant in weeks when the mother completely stopped breastfeeding or pumping milk. The outcome of breastfeeding for Ͻ6 weeks was chosen because it is a time period less than, but close to, the mother's stated intention to breastfeed for at least 2 months. The main independent variables were indicators of 6 of the 10 "Baby-Friendly" hospital practices, those most easily measured through mothers' reports; the steps measured in the study included breastfeeding initiation within 1 hour of birth, only breast milk given, rooming in, breastfeeding on demand, no pacifiers given, and providing information on breastfeeding support. We attempted to measure a seventh "Baby-Friendly" practice (show mothers how to breastfeed and maintain lactation); however, after examination of the data, the indicator seemed to be more reflective of providing help to those women experiencing initial problems with breastfeeding rather than a general practice of education and demonstration to all women. Therefore, this variable was dropped from additional analysis. We also examined certain other maternity-care practices that might impact breastfeeding, including not providing a formula sample or coupon in a hospital gift pack, bringing infants to the room at night for feeding if not rooming in, type of delivery (ie, vaginal versus cesarean), not giving pain medications during delivery, and the presence of labor support such as a doula. Mothers were asked about their hospital experience on the first questionnaire sent after the delivery at ϳ1 month postpartum.
Control variables included demographic characteristics, prenatal maternal smoking, number of friends and relatives who breastfed, mother's prenatal intentions to work after birth, and prenatal attitudes toward breastfeeding (ie, strength of agreement or disagreement with the following statements: "Infant formula is as good as breast milk" and "If a child was breastfed, he or she will be less likely to become obese").
Statistical Analyses SAS 9.1 (SAS Institute, Inc, Cary, NC) was used for all analyses. Procedures used included frequencies, 2 tests, and logistic regression. For multivariate models with "Baby-Friendly" practices, we used the following procedures. In model 1, analyses controlled for all "BabyFriendly" practices experienced. Model 1 allowed us to examine the individual impact of each of the "BabyFriendly" practices while controlling for the other practices. In model 2, analyses included variables in model 1 plus various demographic variables shown to be associated with breastfeeding duration. Model 3 included variables in a Practices that were measured in the current study. The sample is limited to women who initiated breastfeeding and intended to breastfeed for Ͼ2 months, with complete data on all variables. b Question asks whether infant was fed water, formula, or sugar water at any time while in the hospital; practice coded as "yes" if the answer was "no" to all. Medical indication was not assessed. c Practice coded as "yes" if infant was fed whenever he or she cried or seemed hungry and staff encouraged this. d Question asks whether infant was given a pacifier while in the hospital or birth center; practice coded as "yes" if answer was "no." e Practice coded as "yes" if mother reported being given information about breastfeeding support groups or services before she went home from the hospital or birth center.
model 2 plus additional behavioral and attitudinal variables also shown to be associated with breastfeeding duration to assess the full impact of "Baby-Friendly" practices while controlling for relevant demographic, behavioral, and attitudinal variables. Analyses that examined additional maternity-care practices used crude associations followed by associations adjusted for demographic, behavioral, and attitudinal variables.
We also counted how many of the 6 "Baby-Friendly" practices were experienced. We modeled the effect of each number of "Baby-Friendly" practices experienced compared with the referent group of experiencing all 6 practices. We used a similar model-building strategy to examine effects while controlling for relevant demographic, behavioral, and attitudinal variables.
RESULTS
At least half of the mothers reported experiencing each of the "Baby-Friendly" hospital practices measured in the survey (Table 1 ). Very few women reported experiencing all 6 (8.1%) or none (1.6%) of the hospital practices, with approximately half of the women experiencing either 3 or 4 of the "Baby-Friendly" practices.
The overall prevalence of women who terminated breastfeeding by 6 weeks postpartum was 14.4%. As shown in Table 2 , early breastfeeding termination was associated with younger age, lower education and income, being unmarried, primiparity, smoking prenatally, having fewer friends and relatives who breastfed, intending to work after birth, and having less-favorable attitudes toward breastfeeding.
Of the 6 "Baby-Friendly" practices, 4 (breastfeeding initiation within 1 hour, only breast milk given, breastfeeding on demand, and no pacifiers given) showed a significant protective effect against early termination of breastfeeding (ie, Ͻ6 weeks) in crude analyses (Table 3) . Results remained significant for 3 of the practices (breastfeeding initiation within 1 hour, only breast milk, and no pacifiers) after controlling for the other "BabyFriendly" practices (Table 4 , model 1). Controlling for various demographic factors associated with breastfeeding duration (Table 4 , model 2) and certain relevant behavioral and attitudinal variables (Table 4 , model 3) only slightly diminished the effect sizes for these practices.
Additional hospital practices showing a protective relationship with breastfeeding duration included bringing the infant to the mother's room at night for feeding among mothers not rooming in and not giving any pain medications to the mother during childbirth (Table 5) . Other practices, such as not providing a formula sample or coupon in a hospital gift pack, support during labor, or type of delivery, were not significantly associated with breastfeeding outcome (Table 5) . These results remained stable even after controlling for various demographic, behavioral, and attitudinal variables.
Our analyses of the association between the number of "Baby-Friendly" hospital practices experienced (0 -6) and early breastfeeding termination suggested that women experiencing fewer practices were more likely to terminate breastfeeding before 6 weeks. Among women who intended to breastfeed for at least 2 months, one third of them had stopped breastfeeding before 6 weeks if they had experienced none of the "Baby-Friendly" The sample was limited to women who initiated breastfeeding and intended to breastfeed for Ͼ2 months, with complete data on all variables. a Significant differences between 2 groups of breastfeeding duration: P Ͻ .05.
practices, compared with 3% of those who experienced all 6 "Baby-Friendly" practices (Fig 1) . Compared with mothers experiencing all 6 "Baby-Friendly" practices, mothers experiencing none were ϳ13 times more likely to stop breastfeeding early (Table 6 ). Adjusted analyses confirmed a clear dose-response relation even after controlling for a variety of demographic, behavioral, and attitudinal variables (Table 6 ). Compared with the reference group of mothers who experienced all 6 of the "Baby-Friendly" practices, mothers who experienced fewer practices were more at risk for early breastfeeding termination.
DISCUSSION
The current study provides additional support for the importance of certain "Baby-Friendly" maternity-care
hospital practices in influencing breastfeeding outcome. Among women who intended to breastfeed for at least 2 months, 14.4% breastfed for Ͻ6 weeks. "Baby-Friendly" hospital practices that were consistently associated with longer breastfeeding duration included breastfeeding initiation within 1 hour of birth, giving only breast milk, and not giving any pacifiers, even after controlling for several relevant demographic, behavioral, and attitudinal variables. These results are similar to those found in other studies 12 and in the IFPS I, in which breastfeeding initiation within 1 hour of birth and giving only breast milk were both significantly associated with longer breastfeeding duration. 10 The earlier survey only measured 5 of the 10 "Baby-Friendly" steps; in contrast, the current survey measured 6 of the 10 steps (those most likely to be able to be reported on by the mother). Comparison of the current data with that collected in the IFPS I administered 11 years ago 10 shows that women who intend to breastfeed are currently receiving more "Baby-Friendly" practices within hospitals than they were in the past. A higher prevalence was found in the most recent survey for each of the 5 practices measured in both studies, with the largest increases occurring for rooming in (from 44.9% to 56.8%) and not giving pacifiers (from 31.4% to 44.2%). A large percentage of mothers in the current study reported receiving information on breastfeeding support (72%), a practice not measured in the IFPS I. This practice, however, did not seem to influence breastfeeding duration. The current study also provides information on additional practices, not included in the original 10 steps, which were important in increasing breastfeeding duration. Mothers who did not receive any pain medication during labor or delivery were more likely to continue breastfeeding beyond 6 weeks, an association that remained stable even after controlling for relevant demographic, behavioral, and attitudinal variables. However, type of delivery (ie, vaginal versus cesarean) did not seem to influence breastfeeding duration. Others have suggested that pain medication during delivery, specifically epidural analgesia, may be a barrier to breastfeeding success. 13, 14 There is some evidence that pain medication may cross the placenta, making the infant drowsy and decreasing the sucking reflexes. 15 Infants of mothers who were not medicated, therefore, were also not medicated and perhaps were better able to suck effectively on the breast. In addition, mothers may have been better able to focus on and have positive experiences with breastfeeding if they were not medicated during delivery. Those who perform future studies may want to further explore some of the reasons behind the relation between pain medication and decreased breastfeeding duration.
If the mother and child were not rooming in, mothers were more likely to continue feeding after 6 weeks if the child was brought to the mother's room for feeding at night. The "Baby-Friendly" practice of rooming in was not significantly associated with breastfeeding duration 
FIGURE 1
Among women who initiated breastfeeding and intended to breastfeed for Ͼ2 months, percentage who stopped breastfeeding before 6 weeks according to the number of Baby-Friendly Hospital Initiative practices they experienced. ( Table 3) ; however, most of those mothers not rooming in had their child brought to them at night for feeding (Table 5) , which may have affected these results. It seems that the critical practice here may be ensuring that the infant breastfeeds at night rather than rooming in, per se. Given that rooming in (step 7) may not be possible in all situations, and that what seems important is having the infant with the mother at night for feedings, this may be an important addition to step 7 for hospitals to keep in mind. We did not find an association between not providing a formula sample or coupon in a hospital gift pack and increased breastfeeding duration. These results are consistent with a Cochrane review in 2000, 16 which suggested that there was no evidence to support a significant effect of commercial hospital discharge packs (with formula or promotional materials) on early termination of nonexclusive breastfeeding. However, evidence from this review did suggest that hospital discharge packs seem to reduce the number of women exclusively breastfeeding at 6 and 13 weeks postpartum when compared with no intervention or a noncommercial pack in which samples of infant formula had been removed. Researchers who perform future analyses may want to examine the effects of this and other hospital practices on duration of exclusive breastfeeding to determine if different results are found.
Several studies have reported positive breastfeeding outcomes among women who give birth in hospitals that endorse the 10 steps. 17, 18 Although support was not statistically significant for all of the individual practices measured in this study, evidence was found for the cumulative effects of experiencing these practices on breastfeeding duration. As found in the IFPS I, 10 women who experienced fewer "Baby-Friendly" practices were more likely to cease breastfeeding by 6 weeks with a dose-related response relationship, which suggests that the cumulative effect of the practices, rather than each individual practice, is important. Even among mothers who intended to breastfeed for at least 2 months, one third had stopped breastfeeding before 6 weeks if they had experienced none of the "Baby-Friendly" practices, compared with only 3% of those who experienced all 6 "Baby-Friendly" practices. Replicating a dose-response relationship a second time further confirms the importance of encouraging hospitals to adopt as many of these practices as possible. This notion was emphasized by Radford and Southall in their Pediatrics commentary, 19 in which they acknowledged that adopting "BabyFriendly" practices within the hospital takes time and cited additional evidence for a dose-response effect observed during different stages of adoption of the 10 steps. Given that in the current study a very small percentage (8.1%) of women reported experiencing all 6 "BabyFriendly" practices measured, the need still exists to increase efforts aimed at implementing these strategies within the hospital environment. As of August 2007, there were only 59 "Baby-Friendly" designated hospitals and birth centers in the United States, 20 further suggesting the need to facilitate adoption of these practices within the United States.
This study has several limitations. First, results are based on mothers' reports of their experiences within the hospital, which addressed only 1 aspect of "BabyFriendly" practices: the mother's perception. Mothers' perceptions of their experiences in the hospital may prove to be somewhat different from the hospitals' perceptions of the practices they support. Second, we did not have data on the first 3 steps related to policies established within the hospital or the degree to which the hospital staff adhered to these practices and recommendations. A survey aimed at obtaining hospital and birth center reports of maternity-care practices is currently being implemented, which may provide additional information on the prevalence of these practices within US hospitals. 21 Researchers who perform studies in the future may want to obtain information from both mothers and hospital staff to obtain a full sense of what may be happening within the hospital setting. Third, the way in which the practices were measured may not fully a Adjusted odds ratio (aOR) and 95% Wald confidence interval (CI) based on logistic regression; referent group, experienced all 6 "Baby-Friendly" hospital practices. b Adjusted odds ratio (aOR) and 95% Wald confidence interval (CI) based on logistic regression; analysis controlling for child gender, maternal age, maternal race, maternal education, household income, marital status, number of previous children, and number of cigarettes smoked. c Adjusted odds ratio (aOR) and 95% Wald confidence interval (CI) based on logistic regression; analysis includes those variables in model 2 plus number of friends and relatives who breastfed, mother's prenatal intentions to work after birth, and prenatal attitudes toward breastfeeding (ie, formula as good as breast milk; if child breastfed, less likely to be obese). d The odds ratio was significant at P Ͻ .05.
